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(57)Abstract 

PURPOSE: To prevent an ink discharging opening from 
being clogged by dirt, by providing a filter structure 
consisting of a bent passage made of a plurality of openings 
at an outlet side opposite to a position an energy generating 
element in a liquid passage of an ink jet head. 
CONSTITUTION: In an ink jet head, a plurality of electric 
heaters 2 are formed as a film at regular intervals on one 
face (element face) 1a of a base plate 1. On the element 
face 1a, a structural member 10 having a plurality of 
individual grooves (individual liquid passages) arranged at 
positions corresponding to the electric headers 2 and having 
discharge openings 16 is layered. The individual liquid 
passages 15 are communicated with a liquid chamber 11 
through a common liquid passage 14 and a filter structure. 
The filter structure is formed by providing a plurality of pillar 
parts 12 at regular intervals. Intervals between adjacent 
pillar parts 12 are made to be a plurality of openings 13 
having sectional areas smaller than that of the discharge 
opening 16. When ink flows in a bent passage formed by 
these openings 13, dirts are caught 




LEGAL STATUS 

[Date of request for examination] 27.04.2000 

[Date of sending the examiners decision of 

rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 3305041 



http://wwwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAA87a4gMDA406312506PLh 4/4/2006 



Searching PAJ Page 2 of 2 

[Date of registration] 1 0.05.2002 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAA87a4gMD 4/4/2006 



JP,06-312506,A [CLAIMS] 



Page 1 of 2 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The delivery where ink is breathed out, and the energy generation component which generates 
the energy for carrying out the regurgitation of the ink from said delivery, In the ink jet head equipped 
with the liquid flow channel which is prepared corresponding to said energy generation component, and 
supplies ink to said delivery From the part in which said energy generation component of said liquid 
flow channel was prepared, at least to the part by the side of an anti-delivery a. Structure where two or 
more openings which have the cross section smaller than the cross section of said delivery form the 
curved road, b. Structure of having the cross section where spacing which is two or more openings 
which have a projection, and is formed by this opening and projection is fabricated smaller than the 
width of a delivery, c. Two or more openings which have the cross section smaller than the cross section 
of said delivery are formed. And the ink jet head characterized by having the structure of the structure 
and ******** which have the cross section in which two or more projections were prepared at spacing 
narrower than the width of the structure where the column which has a crevice in the discharge side of 
this opening turns a concave surface, and is prepared in the anti-delivery side, and the d. aforementioned 
delivery at a cross direction. 

[Claim 2] An energy generation component is an ink jet head according to claim 1 which is the electric 
thermal-conversion object which generates the heat energy for carrying out the regurgitation of the ink. 
[Claim 3] The ink jet head according to claim 1 or 2 which is the frill line type with which the delivery is 
formed covering full [ of the record section of recorded media ]. 

[Claim 4] The delivery where ink is breathed out, and the energy generation component which generates 
the energy for carrying out the regurgitation of the ink from said delivery, In the manufacture approach 
of the ink jet head equipped with the liquid flow channel which is prepared corresponding to said energy 
generation component, and supplies ink to said delivery Beforehand, membrane formation formation of 
said energy generation component is carried out, and it considers as a component side at the whole 
surface of a substrate. To said component side Said delivery, The following structure formed at least in 
the part by the side of an anti-delivery from the part in which said energy generation component of said 
liquid flow channel and said liquid flow channel was prepared, a. Structure where two or more openings 
which have the cross section smaller than the cross section of said delivery form the curved road, b. 
Structure of having the cross section where spacing which is two or more openings which have a 
projection, and is formed by this opening and projection is fabricated smaller than the width of a 
delivery, c. Two or more openings which have the cross section smaller than the cross section of said 
delivery are formed. And the structure where the column which has a crevice in the discharge side of 
this opening turns a concave surface, and is prepared in the anti-delivery side, d. The process which 
forms the solid-state layer which consists of an ingredient in which removal equivalent to the structure 
of having the cross section in which two or more projections were prepared, and the structure of 
******** i s possible to a cross direction at spacing narrower than the width of said delivery in the same 
process, The manufacture approach of the ink jet head characterized by consisting said substrate and 
said solid-state layer of a wrap process and a process which removes said solid-state layer from said 
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substrate by the structural member. 

[Claim 5] The delivery where ink is breathed out, and the energy generation component which generates 
the energy for carrying out the regurgitation of the ink from said delivery, It is prepared corresponding 
to said energy generation component, and has the ink jet head which has the liquid flow channel which 
supplies ink to said delivery. In the ink jet equipment which records by breathing out said ink from the 
delivery of said ink jet head based on a record signal on said ink jet head From the part in which said 
energy generation component of said liquid flow channel was prepared, at least to the part by the side of 
an anti-delivery a. Structure where two or more openings which have the cross section smaller than the 
cross section of said delivery form the curved road, b. Structure of having the cross section where 
spacing which is two or more openings which have a projection, and is formed by this opening and 
projection is fabricated smaller than the width of a delivery, c. Two or more openings which have the 
cross section smaller than the cross section of said delivery are formed. And ink jet equipment 
characterized by having the structure of the structure and ******** w hich have the cross section in 
which two or more projections were prepared at spacing narrower than the width of the structure where 
the column which has a crevice in the discharge side of this opening turns a concave surface, and is 
prepared in the anti-delivery side, and the d. aforementioned delivery at a cross direction. 
[Claim 6] An energy generation component is ink jet equipment according to claim 5 which is the 
electric thermal-conversion object which generates the heat energy for carrying out the regurgitation of 
the ink. 

[Claim 7] Inkjet equipment according to claim 5 or 6 which is the full line type with which the delivery 
is formed covering full [ of the record section of recorded media ]. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ink jet head which is made to breathe out ink and 
records on recorded media, its manufacture approach, and ink jet equipment equipped with said ink jet 
head. 
[0002] 

[Description of the Prior Art] On the ink jet head (henceforth a "recording head") applied to an ink jet 
recording method The delivery 1 16 to breathe out ink generally, as shown in drawing 1 1 , The liquid 
flow channel 115 which opens for free passage the liquid room 1 1 1 in which the ink for supplying said 
delivery 1 16 is stored, and said delivery 1 16 and said liquid room 1 1 1 (individual liquid flow channel), 
The energy generation component (electric thermal-conversion object) 102 which generates the energy 
for carrying out the regurgitation of the ink prepared in said a part of liquid flow channel 115, and the 
feed hopper 106 for supplying ink to said liquid room 1 1 1 from the exterior are formed. 
[0003] And a thing as shown below is known as the manufacture approach of said conventional 
recording head. . 
[0004] First, the solid-state layer (un-illustrating) of the pattern which sticks the photosensitive dry film 
of a positive type or a negative mold on the 1st substrate 101 with which the energy generation 
component 102 was formed, and carries out the mask of the pattern which is equivalent to a part of 
delivery 116, liquid flow channel 115, and liquid room 1 1 1 among said photosensitive dry films, or is 
exposed, is exposed, develops negatives, and is equivalent to a part of said delivery 116, liquid flow 
channel 115, and liquid room 1 1 1 is prepared on the 1st substrate 101. Next, the activity energy-line 
hardenability ingredient hardened with an activity energy line on said solid-state layer and the 1st 
substrate 101 is suitably applied to thickness. Next, the 2nd substrate 104 of activity energy-line 
permeability with which the crevice 105 and feed hopper 106 for forming a part of other liquid rooms 
1 1 1 were prepared is stuck according to the predetermined position in which the liquid room 1 1 1 is 
formed in said crevice 105 on said activity energy-line hardenability ingredient, and a layered product is 
made. Furthermore, the mask of the 2nd substrate 104 is carried out, an activity energy line is irradiated 
and an activity energy-line hardenability ingredient is made to harden it through the 2nd substrate 104 so 
that the schedule part in which the liquid room 1 1 1 is formed among said activity energy-line 
hardenability ingredients may be hidden. Subsequently, it is immersed into the solvent which dissolves 
said solid-state layer and a non-hardened activity energy-line hardenability ingredient after cutting the 
layered product by which said activity energy-line hardenability ingredient was hardened in the location 
which forms a delivery 116 and exposing the end face of said solid-state layer. It is the approach of 
preparing the space which carries out dissolution removal of said solid-state layer and the non-hardened 
activity energy-line hardenability ingredient from said layered product, and forms a liquid flow channel 
115 and the liquid room 111 in the interior (refer to JP,61-154947,A and JP,62-253457,A). 
[0005] 

[Problem(s) to be Solved by the Invention] In order that the conventional recording head mentioned 
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above might stabilize for it and supply ink to a delivery, since [ this ] the cross section of a liquid flow 
channel was bigger than the cross section of a delivery, when dust, such as an impurity particle, existed 
in ink and ink was supplied to a liquid flow channel on the occasion of record, said dust might reach 
near the delivery. When said dust reached near the delivery, there was a trouble that the discharge 
direction of ink did not shift in the case of the ink regurgitation, or the normal regurgitation -- the 
discharge quantity of ink changes and unevenness arises - was no longer performed. Moreover, 
depending on the case, said dust took up the delivery, and there was a trouble that ink was no longer 
breathed out. 

[0006] Furthermore, when a vibration strong against a recording head etc. was given, ink leaked from 
the delivery, or ink flowed backwards to the liquid room side conversely, and there was also a trouble 
that the normal regurgitation of ink may not no longer be performed. 

[0007] And there was a trouble that there was a possibility of leading to generating of dust on the 
contrary when the components mark which constitute a recording head by preparing a filter etc. increase 
although it is good to prepare a filter etc. in a liquid flow channel in order to solve each trouble 
mentioned above, or the manufacturing cost of a recording head goes up since the production process of 
a recording head increases, or components mark increase further or a production process increases. 
[0008] Moreover, it may also happen that ink supply is barred by the case and the response frequency of 
the regurgitation falls by preparing a filter by it. 

[0009] This invention is made in view of the trouble which the above-mentioned Prior art has, and aims 
at offering ink jet equipment equipped with the improved ink jet head which make it hard to attain the 
dust in ink near the delivery, its manufacture approach, and said ink jet head, without increasing 
components mark and a production process. 

[Means for Solving the Problem] In order to attain the above-mentioned purpose the ink jet head of this 
invention The delivery where ink is breathed out, and the energy generation component which generates 
the energy for carrying out the regurgitation of the ink from said delivery, In the ink jet head equipped 
with the liquid flow channel which is prepared corresponding to said energy generation component, and 
supplies ink to said delivery From the part in which said energy generation component of said liquid 
flow channel was prepared, at least to the part by the side of an anti-delivery a. Structure where two or 
more openings which have the cross section smaller than the cross section of said delivery form the 
curved road, b. Structure of having the cross section where spacing which is two or more openings 
which have a projection, and is formed by this opening and projection is fabricated smaller than the 
width of a delivery, c. Two or more openings which have the cross section smaller than the cross section 
of said delivery are formed. And it is characterized by having the structure of having the cross section in 
which two or more projections were prepared, and the structure of ******** at spacing narrower than 
the width of the structure where the column which has a crevice in the discharge side of this opening 
turns a concave surface, and is prepared in the anti-delivery side, and the d. aforementioned delivery at a 
cross direction. 

[001 1] Moreover, energy generation components may be what is the electric thermal-conversion object 
which generates the heat energy for carrying out the regurgitation of the ink, and a full line type with 
which the delivery is formed covering full [ of the record section of recorded media ]. 
[0012] Furthermore, the manufacture approach of an ink jet head of this invention The delivery where 
ink is breathed out, and the energy generation component which generates the energy for carrying out 
the regurgitation of the ink from said delivery, In the manufacture approach of the Inkjet head equipped 
with the liquid flow channel which is prepared corresponding to said energy generation component, and 
supplies ink to said delivery Beforehand, membrane formation formation of said energy generation 
component is carried out, and it considers as a component side at the whole surface of a substrate. To 
said component side Said delivery, The following structure formed at least in the part by the side of an 
anti-delivery from the part in which said energy generation component of said liquid flow channel and 
said liquid flow channel was prepared, a. Structure where two or more openings which have the cross 
section smaller than the cross section of said delivery form the curved road, b. Structure of having the 
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cross section where spacing which is two or more openings which have a projection, and is formed by 
this opening and projection is fabricated smaller than the width of a delivery, c. Two or more openings 
which have the cross section smaller than the cross section of said delivery are formed. And the structure 
where the column which has a crevice in the discharge side of this opening turns a concave surface, and 
is prepared in the anti-delivery side, d. The process which forms the solid-state layer which consists of 
an ingredient in which removal equivalent to the structure of having the cross section in which two or 
more projections were prepared, and the structure of ******** is possible to a cross direction at spacing 
narrower than the width of said delivery, It is characterized by consisting said substrate and said solid- 
state layer of a wrap process and a process which removes said solid-state layer from said substrate by 
the structural member. 

[0013] And the delivery where, as for the ink jet equipment of this invention, ink is breathed out, The 
energy generation component which generates the energy for carrying out the regurgitation of the ink 
from said delivery, It is prepared corresponding to said energy generation component, and has the ink jet 
head which has the liquid flow channel which supplies ink to said delivery. In the ink jet equipment 
which records by breathing out said ink from the delivery of said ink jet head based on a record signal 
said ink jet head From the part in which said energy generation component of said liquid flow channel 
was prepared, at least to the part by the side of an anti-delivery a. Structure where two or more openings 
which have the cross section smaller than the cross section of said delivery form the curved road, b. 
Structure of having the cross section where spacing which is two or more openings which have a 
projection, and is formed by this opening and projection is fabricated smaller than the width of a 
delivery, c. Two or more openings which have the cross section smaller than the cross section of said 
delivery are formed. And it is characterized by having the structure of having the cross section in which 
two or more projections were prepared, and the structure of ******** at spacing narrower than the 
width of the structure where the column which has a crevice in the discharge side of this opening turns a 
concave surface, and is prepared in the anti-delivery side, and the d. aforementioned delivery at a cross 
direction. 

[0014] Moreover, energy generation components may be what is the electric thermal-conversion object 
which generates the heat energy for carrying out the regurgitation of the ink, and a full line type with 
which the delivery is formed covering full [ of the record section of recorded media ]. 
[0015] 

[Function] In the ink jet head of this invention constituted as mentioned above From the part in which 
the energy generation component of a liquid flow channel was prepared, at least to the part by the side of 
an anti-delivery a. Structure where two or more openings which have the cross section smaller than the 
cross section of said delivery form the curved road, b. Structure of having the cross section where 
spacing which is two or more openings which have a projection, and is formed by this opening and 
projection is fabricated smaller than the width of a delivery, c. Two or more openings which have the 
cross section smaller than the cross section of said delivery are formed. And the structure where the 
column which has a crevice in the discharge side of this opening turns a concave surface, and is 
prepared in the anti-delivery side, structure of having the cross section in which two or more projections 
were prepared in a cross direction at spacing narrower than the width of the d. aforementioned delivery, 
structure of ******** (hereafter, such structures are named generically and it is called filter structure.) 
Since it has, on the occasion of record, the ink supplied from the ink jet head outside is breathed out 
from a delivery through said filter structure. If larger dust than the cross section or width of a delivery 
exists in ink at this time, said filter structure acts as a filter, and since said dust is interrupted with said 
filter structure, the poor regurgitation of the ink by getting said dust blocked near the delivery etc. will 
be stopped. 

[0016] That is, the probability for the poor regurgitation of ink to occur is extremely pressed down 
according to the filter structure of the above a of this invention. This is considered to be based on the 
following reasons. That is, the configuration (it will be called a projection configuration below) can take 
various configurations with the include angle seen even if the configuration of the dust in ink and 
magnitude are unfixed and it considers one dust. For example, a cylindrical thing with a diameter [ of 10 
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micrometers ] and a die length of 50 micrometers is considered as dust, and what that in which one does 
not have a curved road like drawing 12 , and another prepare alternately a thing with a width of face [ of 
15 micrometers ] and a height of 25 micrometers like drawing 13 as filter structure, and has a curved 
road is considered. The slash section is a column in drawing 12 and 13, and between the slash sections is 
a liquid route with a height of 25 micrometers. By what has the curved road of drawing 13 , it cannot 
pass to the aforementioned dust passing in arrangement of drawing 12 . Although the configuration of 
dust and magnitude are unfixed and it passes over the upper example only to an example, he is preparing 
a curved road and can understand that the probability for dust to pass becomes remarkably small. 
[0017] Moreover, drawing 25 (A) and (B) explained the filter structure of the above b of this invention 
typically. The width x height of a delivery is assumed to be 20x25 micrometers, and, similarly sets 
opening of drawing 25 (A) to 22x25 micrometers. The projection which carried out the reverse cone 
form which drawing 25 (B) becomes so thin that an up dimension goes in the center of 22x25- 
micrometer opening by phi2micrometer downward, and is extended to a place with a height of 5 
micrometers is formed. When a thing spherical as dust is assumed, a path is an adult thing from 20 
micrometers among those to which the dust got blocked in a delivery passed through ink passage. A 
path cannot finish catching the dust of smallness from 22 micrometers, and, as for opening of drawing 
2525 (A), may generate delivery plugging. On the other hand, even the dust whose path is about 1 1 
micrometers can catch, and dust 1 1 micrometers or less will not block a delivery with drawing 2525 (B), 
even if it passes. Actual dust has various configurations and a dimension with an include angle by the 
case where the above assumes dust to be a ball. Therefore, although it cannot say that it becomes perfect 
dust **** even if it prepares a projection like drawing 25 (B) in practice, he can understand that it is 
very effective. Furthermore, even if it prepares a projection, it also has the description that the opening 
cross section does not become not much small, and the flow of ink is smooth and cannot cause a 
regurgitation frequency fall easily. 

[0018] With the filter structure of the above c of this invention, it is an operation of arranging the sense 
with drawing 33 R> 3 to long and slender dust 51 besides the operation as the above-mentioned filter as 
the 2nd operation so that it may be shown typically. Long and slender dust turns to a discharge side 
(under drawing 33 ) in accordance with the flow 52 of ink in opening. Since the column which has a 
crevice in the discharge side of opening in this invention is prepared, dust can be caught to a crevice like 
a lock and the relation of **** to this dust that aligned, and long and slender dust which passes opening 
can also be interrupted efficiently. 

[0019] Moreover, since the fluidity of the ink within a liquid flow channel is suppressed when ink surely 
passes along said filter structure, when a vibration strong against an ink jet head etc. is given, the 
leakage of the ink from a delivery and generating of the back flow to the ink stores dept. side of ink are 
suppressed. 

[0020] Moreover, with the filter structure of this invention above-mentioned [ d ], when usually 
attaching the filter for dust picking, the problem of the liquid route resistance which poses a problem is 
solved. That is, although it is equivalent to a filter preparing a failure in the place through which the dust 
for catching dust etc. passes, since this serves as a failure also to the flow of ink, the response frequency 
of the regurgitation will fall and high-speed printing will become impossible. With the ink jet head of 
this invention, since the projection equivalent to this filter is needlelike, and the flow of ink is hardly 
barred and it can carry out by patterning about that arrangement at the time of liquid ink passage 
formation, the filter of the ideal which a designer considers can be formed. 

[0021] In the manufacture approach of an ink jet head of this invention, the solid-state layer equivalent 
to the filter structure formed in the component side of a substrate at least at the part by the side of an 
anti-delivery from the part where the energy generation component of a delivery, the liquid flow channel 
corresponding to the location of an energy generation component, and said liquid flow channel was 
prepared which consists of a removable ingredient is formed. And after covering said substrate and said 
solid-state layer by the structural member, said filter structure of acting as a filter is formed in the part 
surrounded by said component side and said structural member in one by removing said solid-state layer 
from said substrate, without increasing a production process and components mark, while a delivery and 
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a liquid flow channel are formed. 
[0022] 

[Example] Next, the example of this invention is explained with reference to a drawing. 
[0023] First, one example of the ink jet head (henceforth a "recording head") which has the above- 
mentioned filter structure a is explained. 

[0024] As shown in drawing 1 , membrane formation formation was carried out by semi-conductor 
manufacture processes, such as etching, vacuum evaporationo, and sputtering, the electric thermal- 
conversion object 2 as an energy generation component set predetermined spacing on the whole surface 
of the 1st substrate 1 which consists of glass, a ceramic, plastics, or a metal, and is located in a line with 
it, and said whole surface has become component side la. The electrode for a control signal input for 
operating each electric thermal-conversion object 2, respectively (un-illustrating) is connected to each 
electric thermal-conversion object 2, and regurgitation energy is generated because each electric 
thermal-conversion object 2 heats the ink of the near by the signal input from said each electrode. 
[0025] The laminating of the structural member 10 which consists of one member hardened by the 
exposure of an activity energy line is carried out to component side la. Two or more individual slots 
corresponding to the location of each electric thermal -conversion object 2 are formed in the field which 
counters component side la of a structural member 10, and the space surrounded by the slot according to 
each [ said ] and component side la constitutes the individual liquid flow channel 15, respectively. The 
end of the slot according to each [ said ] is wide opened to the end side of a structural member 10, and 
each constitutes the delivery 16. The common slot which is open for free passage to the slot according to 
each [ said ] is formed in the field which counters component side la of the other end of the slot 
according to each [ said ], and the space surrounded by said common slot and component side la 
constitutes the common liquid flow channel 14. The liquid flow channel consists of these common 
liquid flow channels 14 and a liquid flow channel 15 according to each. Moreover, two or more pillar 
sections 12 set predetermined spacing in the pars intermedia of a common liquid flow channel, and are 
formed in it, and between the adjacent pillar sections 12, it is installed so that the flow of liquid may 
bend [ two or more openings 13 which have the cross section smaller than the cross section of a delivery 
16]. 

[0026] Opening which makes component side la a bottom wall is formed in the end of the common 
liquid flow channel 14 of a structural member 10, and said opening constitutes the liquid room 1 1 in 
accordance with the crevice 5 formed in the 2nd substrate 4 by which the laminating was carried out to 
the structural member 10. Although the liquid room 1 1 is formed in order to stabilize and supply ink to a 
delivery 16, in this invention, the liquid room 1 1 is not necessarily required for it. 
[0027] On the other hand, opening which opens the liquid room 1 1 and the exterior of a recording head 
for free passage is formed in the 2nd substrate 4, and it has become a feed hopper 6. The supply pipe 
(un-illustrating) connected to the ink tank (un-illustrating) etc. is connected to the feed hopper 6, and ink 
has composition supplied to the liquid room 1 1 from an ink tank through said supply pipe. 
[0028] Here, if actuation in case ink is breathed out from said each delivery 16 is explained, the ink 
which was supplied to the liquid room 1 1 and stored temporarily will invade into the individual liquid 
flow channel 15 through opening 13 according to capillarity, and will maintain the condition of having 
formed the meniscus in the delivery 16 and having filled the individual liquid flow channel 15. If the 
electric thermal-conversion object 2 energizes through an electrode (un-illustrating) and it generates heat 
at this time, the ink on the electric thermal-conversion object 2 will be heated rapidly, air bubbles will be 
generated in the individual liquid flow channel 15, and ink will be breathed out by expansion of these air 
bubbles from a delivery 16. 

[0029] Since the cross section of opening 13 is smaller than the cross section of a delivery 16 and 
passage has bent at this time even if dust exists in ink, dust is ****(ed) efficiently. It is thought that the 
dust which is not ****(ed) here will be very small and will be discharged besides a head with ink from a 
delivery. 

[0030] Although the opening 13 which constitutes a liquid flow channel from a common liquid flow 
channel 14 and an individual liquid flow channel 15, has the cross section smaller than the cross section 
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of a delivery 16, and forms a curved road was formed in the common liquid flow channel 14 in this 
example, it is not necessary to necessarily form the common liquid flow channel 14, and opening 13 
should just also be formed in said a part of liquid flow channel [ at least ]. 

[0031] Moreover, although the example which established the electric thermal -conversion object 2 was 
shown in said electrode as an energy generation component which generates the energy for carrying out 
the regurgitation of the ink, the piezoelectric device which generates the mechanical energy which 
applies a discharge pressure not only to this but to ink momentarily may be used. 
[0032] furthermore, said delivery 16 was said in 16 pieces/mm -- high-density - 128 pieces - or 256 
pieces can be formed, only the number covering full [ of the record section of recorded media ] can be 
formed further, and it can also consider as a full line type. 

[0033] Next, one example of the recording head which has the filter structure b is shown in drawing 18 . 
Structures other than filter structure and an operation are the same as that of what was shown in drawing 
1 . With this filter structure, in the middle of the common liquid flow channel 14, two or more pillar 
sections 12 set predetermined spacing to the direction of a list of each regurgitation outlet 16, and 
parallel, and are formed in them, and it has become opening 13 between the ****** pillar sections 12. 
Furthermore between this opening 13, the projection 8 is formed. And spacing formed by opening 13 
and projection 8 is smaller than the width of a delivery. 

[0034] Here, if large dust which is got blocked into ink in a delivery exists, opening 13 and projection 8 
act as a filter, and since said dust is interrupted, getting it blocked near the delivery and becoming poor 
[ the regurgitation ] of it will be lost. 

[0035] Although the liquid flow channel was constituted from a common liquid flow channel 14 and an 
individual liquid flow channel 15 and opening 13 and projection 8 were formed in the common liquid 
flow channel 14 in this example, it is not necessary to necessarily form the common liquid flow channel 
14, and opening 13 and projection 8 should just also be formed in said a part of liquid flow channel [ at 
least]. 

[0036] One example of the recording head which has the filter structure c is shown in drawing 28 . 
Structures other than filter structure and an operation are the same as that of what was shown in drawing 
I . With this filter structure, in the middle of the common liquid flow channel 14, two or more pillar 
sections 12 set predetermined spacing to the direction of a list of each regurgitation outlet 16, and 
parallel, and are formed in them, and it has become the opening 13 which has the cross section smaller 
than the cross section of a delivery 16 between the ****** pillar sections 12. Moreover, column 8' 
which has a crevice is formed in the delivery side of this opening. 

[0037] Although the opening 13 which constitutes a liquid flow channel from a common liquid flow 
channel 14 and an individual liquid flow channel 15, and has the cross section smaller than the cross 
section of a delivery 16 was formed in the common liquid flow channel 14 in this example, it is not 
necessary to necessarily form the common liquid flow channel 14, and opening 13 should just also be 
formed in said a part of liquid flow channel [ at least ]. 

[0038] One example of the recording head which has the filter structure d is shown in drawing 36 . 
Structures other than filter structure and an operation are the same as that of what was shown in drawing 
1 . At this filter structure, it is a common liquid flow channel, being alike — two or more projections 12 
set predetermined spacing, and are formed, arid spacing of an adjacent projection is narrower than the 
width of a delivery. The direction of an intersection of a flat surface parallel to component side la of a 
substrate and a delivery cross section is called width of a delivery here. Moreover, the height of the 
delivery mentioned later says the direction of a laminating of the 1st substrate, a structural member, and 
the 2nd substrate in a delivery cross section. 

[0039] Here, if large dust which is got blocked into ink in a delivery 16 exists, projection 12 acts as a 
filter, and since said dust is interrupted by projection 12, getting it blocked near the delivery and 
becoming poor [ the regurgitation ] of it will be lost. A projection can be arranged by the square pitch 
(rectangular array), staggered arrangement (triangular pattern), etc. 

[0040] Although the projection 12 which constitutes a liquid flow channel from a common liquid flow 
channel 14 and an individual liquid flow channel 15, and has spacing narrower than the width of a 
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delivery 16 was formed in the common liquid flow channel 14 in this example, it is not necessary to 
necessarily form the common liquid flow channel 14, and the projection 12 should just also be formed in 
said a part of liquid flow channel [ at least ]. 

[0041] Next, one example of the manufacture approach of a recording head of having the filter structure 
a is explained. 

[0042] First, as shown in drawing 2 , membrane formation formation is carried out by semi-conductor 
manufacture processes, such as etching, vacuum evaporationo, and sputtering, and two electric thermal- 
conversion objects 2 to which the electrode (un-illustrating) was connected, respectively set 
predetermined spacing to component side la of the 1st substrate 1 which consists of glass, a ceramic, 
plastics, or a metal, and are prepared in it. Although explanation is advanced in this example about that 
in which two energy generation components were prepared, it cannot be overemphasized that the 
number of an energy generation component, the liquid flow channel corresponding to it, and deliveries 
is not restricted to said two pieces, and it can change into the number of other suitably, and can prepare 
in it. 

[0043] Moreover, although not illustrated, it is common to prepare various kinds of stratum functionale, 
such as a protective coat, in component side la including said each electrode and each electric thermal- 
conversion object 2 for the purpose of improvement in endurance etc. This example is concerned with 
the existence of these stratum functionale, and the quality of the material, and demonstrates the 
effectiveness that there is nothing. 

[0044] The 1st substrate 1 functions as a part of liquid flow channel and liquid room component, and is 
operated as a base material of the solid-state layer mentioned later and a structural member. Although 
the 1st substrate 1 needs to be activity energy-line permeability to perform the process of the activity 
energy-line exposure later mentioned when preparing a liquid room like this example from the 1st 
substrate 1 side, especially in the case of others, the configuration, the quality of the material, etc. can be 
used, without being limited. 

[0045] Next, as shown in drawing 3 , an individual liquid flow channel formation part including each 
electric thermal-conversion object 2 on component side la, a liquid room formation part and the liquid 
flow channel formation part classified by each, and a liquid room formation part are connected, and the 
laminating of the solid-state layer 3 is carried out to the common liquid flow channel formation part 
which has opening (henceforth a "filter") which has the cross section smaller than the cross section of a 
delivery, and forms a curved road. Moreover, although explanation gets mixed up, an example of the 
2nd substrate 4 is shown in drawing 4 . The 2nd substrate 4 is constituted from this example by the 
liquid room presumptive region as a thing with a crevice 5 and one feed hopper 6. The process 
corresponding to a **** room crevice is indicated by above mentioned JP,62-253457,A at the detail. 
Moreover, drawing 5 - drawing 8 show the sectional view corresponding to AA of drawing 3 , and AA' 
of drawing 4 henceforth. 

[0046] After the solid-state layer 3 passes through each process mentioned later, it is removed, and a 
liquid flow channel, a liquid room, and a filter are constituted by this removal part. Of course, the 
configuration of a liquid flow channel, a liquid room, and a filter shall be considered as a desired thing, 
and the solid-state layer 3 should also embrace the configuration of this liquid flow channel, a liquid 
room, and a filter. Incidentally, in this example, the liquid flow channel should branch to two, and the 
liquid room should be opened for free passage with these so that ink could be supplied to each of this 
passage, so that it might be possible to make an ink globule breathe out from each of two deliveries 
prepared corresponding to two electric thermal-conversion objects 2. 

[0047] As the ingredient used by facing for constituting such a solid-state layer 3, and a means, what is 
enumerated below, for example is mentioned as a concrete thing. 

** Form the solid-state layer 3 according to the so-called image formation process of a dry film using a 
photosensitive dry film. 

** Carry out the laminating of the solvent fusibility polymer layer and photoresist layer of thickness of a 
request on the 1st substrate 1 to order, and remove a solvent fusibility polymer layer alternatively after 
the pattern formation of this photoresist layer. 
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** Print resin. 

[0048] ** Although the thing of a negative mold can also use the thing of a positive type, if it is the 
positive type dry film which will be solubilized to a developer by activity energy-line exposure if it is a 
positive type dry film, for example, and a negative-mold dry film as a photosensitive quoted dry film, 
although it is a photopolymerization mold, the negative-mold dry film which can dissolve or exfoliation 
remove by the methylene chloride or the strong base is suitable. 

[0049] Specifically as a positive type dry film, "OZATEC T series [a trade name and Hoechst Japan, 
Inc.]", "PHOTEC PHT series" [a trade name and Hitachi Chemical Co., Ltd.], "RISTON" [a trade name, 
and Du Pont DO NEMOASU and Co], etc. are used as a negative-mold dry [ "OZATEC R225 [a trade 
name and Hoechst Japan, Inc.]" etc. ] film. 

[0050] Of course, the constituent which consists of the constituent which makes a subject not only these 
commercial ingredients but the resin constituent which acts positively, for example, the resin constituent 
which makes a subject a naphthoquinonediazide derivative and novolak mold phenol resin, and the resin 
constituent which acts negatively, for example, the acrylic oligomer which makes acrylic ester a reaction 
radical and a thermoplastic high molecular compound, and a sensitizer or the poly thiol and a polyene 
compound, and a sensitizer can be used similarly. 

[0051] ** The solvent which dissolves it exists as a quoted solvent fusibility polymer, and either can be 
used if it is the high molecular compound which can carry out coat formation by coating. As a 
photoresist layer which can be used here, the ink of the positive type liquefied photoresist which consists 
of novolak mold phenol resin and naphthoquinonediazide, the negative-mold liquefied photoresist which 
consists of polyvinyl cinnamate, the negative-mold liquefied photoresist which consists of cyclized 
rubber and bis-azide, a negative-mold photosensitivity dry film, a heat-curing mold, and an ultraviolet 
curing mold etc. is mentioned typically. 

[0052] ** As an ingredient which forms the solid-state layer 3 by quoted print processes, the resin of the 
monotonous ink used, for example by each desiccation method, such as evaporation dry sand mould, a 
heat-curing mold, or an ultraviolet curing mold, screen ink, and an imprint mold etc. is used. 
[0053] In the ingredient group mentioned above, it sees from fields, such as process tolerance, and the 
ease of removal or workability, the means using the photosensitive dry film of ** is desirable, and it is 
desirable especially to use a positive type dry film also in it. that is, the relief pattern in which resolution 
excels the photosensitive ingredient of a negative mold has a perpendicular and smooth side-attachment- 
wall side, or the cross-section configuration of a taper mold thru/or a back taper mold should build a 
positive type photosensitivity ingredient easily - it is the optimal, when it has the features of ** and a 
liquid flow channel is formed. Moreover, the features, like dissolution removal can be carried out also 
have the relief pattern by the developer or the organic solvent, and it is desirable as a solid-state 
stratification ingredient in this invention. Since the full dissolution can be carried out in a weak alkali 
water solution or alcohol in the positive type photosensitivity ingredient using the 

naphthoquinonediazide and novolak mold phenol resin which were mentioned especially previously, for 
example, damage on an energy generation component is not done at all, and removal at a back process is 
also very prompt. Also in such a positive type photosensitivity ingredient, a dry film-like thing is the 
point that the thing of a 10-100-micrometer thick film is obtained, and is the most desirable ingredient. 
[0054] As shown in drawing 5 , the laminating of the activity energy-line hardenability ingredient 7 
which hardens with an activity energy line and serves as a structural member is carried out to the 1st 
substrate 1 in which the solid-state layer 3 was formed so that the solid-state layer 3 may be covered. 
[0055] As a structural member, if it can cover with the solid-state layer 3, it can be used suitably, but 
since a liquid flow channel, a liquid room, and a filter are formed and it changes with the structural 
material as a recording head, as for this member, it is desirable to choose and use an adhesive property 
with a substrate, a mechanical strength, dimensional stability, and the thing excellent in the corrosion- 
resistant field. If such an ingredient is shown concretely, it will be liquefied, activity energy-line 
hardenability ingredients, such as ultraviolet curing and electron beam hardening, will be suitable, and 
an epoxy resin, acrylic resin, diethylene glycol dialkyl carbonate resin, an unsaturated polyester resin, 
polyurethane resin, polyimide resin, melamine resin, phenol resin, a urea-resin, etc. will be used 
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especially. Photoaddition polymerization mold resin, partial saturation cyclo acetal resin, etc. using 
acrylic oligomer, the poly thiol, and a polyene with the acrylic ester group which can carry out a radical 
polymerization have a large rate of polymerization, and the physical properties of a polymer are also 
excellent, and they are suitable as a structural member with the epoxy resin which can start cationic 
polymerization by light especially, and light. 

[0056] The approach of carrying out a laminating as the laminating approach of the activity energy-line 
hardenability ingredient 7 with means, such as the discharger implement and applicator using the nozzle 
based, for example on the substrate configuration, curtain coater, a roll coater, a spray coater, and a spin 
coater, is mentioned as a concrete thing. In addition, when carrying out the laminating of the liquefied 
hardenability ingredient, after performing degassing of this ingredient, it is desirable to carry out 
avoiding mixing of air bubbles. 

[0057] Next, as shown in drawing 6 , the laminating of the 2nd substrate 4 is carried out on the activity 
energy-line hardenability ingredient 7 of the 1st substrate 1. In addition, the 2nd substrate 4 is not 
necessarily required for this invention. Under the present circumstances, the liquid room crevice 5 for 
obtaining a desired liquid chamber volume to the 2nd substrate 4 may be established in a liquid room 
formation part if needed. Of course, like [ the 2nd substrate 4 ] the 1st substrate 1, although the thing of 
the quality of the material of requests, such as glass, plastics, a photopolymer, a metal, and ceramics, can 
be used, to perform the process of the activity energy-line exposure mentioned later from the 2nd 
substrate 4 side, it is required to be activity energy-line permeability. Moreover, the feed hopper 6 for 
ink supply may be beforehand formed in the 2nd substrate 4. 

[0058] Although the above was not especially shown, the laminating of the activity energy-line 
hardenability ingredient 7 may be performed after carrying out the laminating of the 2nd substrate 4 to 
the solid-state layer 3. As the laminating approach in this case, after sticking the 2nd substrate 4 by 
pressure with the 1st substrate 1, the interior is made reduced pressure and the approach of pouring in 
the activity energy-line hardenability ingredient 7 after that is used preferably. Moreover, a spacer may 
be formed between each substrate 1 and 4, or you may devise preparing heights in the edge of the 2nd 
substrate 4 etc. in order to face carrying out the laminating of the 2nd substrate 4 and to make the 
activity energy-line hardenability ingredient 7 into necessary thickness. 

[0059] In this way, after obtaining the layered product to which the laminating of the 1st substrate 1, 
solid-state layer 3, activity energy-line hardenability ingredient 7, and 2nd substrate 4 was carried out 
one by one, as shown in drawing 7 , the activity energy line 9 is irradiated from the substrate side (this 
example the 2nd substrate 4) of activity energy-line permeability. While the activity energy-line 
hardenability ingredient 7 (refer to drawing 6 ) of this exposure part hardens and a structural member 10 
is formed of the exposure of this activity energy line 9, junction of the 1st substrate 1 and the 2nd 
substrate 4 is also performed by this hardening. 

[0060] As an activity energy line 9, although ultraviolet rays, an electron ray, a visible ray, etc. can be 
used, since it is the exposure which penetrates [ make ] a substrate, ultraviolet rays and a visible ray are 
desirable, and ultraviolet rays are most suitable from the field of a rate of polymerization. As a line 
source of ultraviolet rays, the light source with high energy density, such as a high pressure mercury 
vapor lamp, an ultrahigh pressure mercury lamp, a halogen lamp, a xenon lamp, a metal halide lamp, 
and a carbon arc, is used preferably. Its parallelism is high, and although the thing which has few 
generating of heat can perform accurate processing, if the beam of light from the light source is the 
ultraviolet-rays light source generally used for hardening of printing platemaking thru/or printed wired 
board processing, or a photo-curing mold coating, it is available in general. 

[0061] Subsequently, when the delivery side is not exposed, for example, if needed, with the dicing saw 
using a diamond blade etc., the layered product which completed hardening by the exposure of the 
activity energy line 9 is cut in a necessary location, and a delivery side is exposed. However, cutting is 
unnecessary, when actuation of such cutting carries out the laminating of this ingredient not necessarily 
required because of operation of this invention using a liquefied hardenability ingredient, a mold is used, 
and a delivery closes, and it is not covered and a delivery side is cast flat and smooth. 
[0062] Subsequently, from the above-mentioned layered product which ended the activity energy-line 
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exposure, the solid-state layer 3 is removed as shown in drawing 8 , and the common liquid flow 
channel 14 (refer to drawing 1 ) and the individual liquid flow channel 15 which have opening (filter) 13 
are formed. 

[0063] Although not limited especially as a removal means of the solid-state layer 3, the approach of it 
being immersed in the dissolution or the liquid which swells or exfoliates, and specifically removing the 
solid-state layer 3 is mentioned as a desirable thing. Under the present circumstances, it is also possible 
to use sonication, a spray, heating, stirring, a shaking, pressurization circulation, and other removal 
promotion means if needed. 

[0064] As a liquid used to the above-mentioned removal means, the water which contains a halogen- 
containing hydrocarbon, a ketone, ester, aromatic hydrocarbon, the ether, alcohol, N-methyl pyrrolidone, 
dimethylformamide, a phenol, water, an acid, or alkali, for example is mentioned. A surfactant may be 
added to these liquids if needed. Moreover, it is desirable to perform UV irradiation to the solid-state 
layer 3 anew, in order to make removal easy in using a positive type dry film as a solid-state layer 3, and 
when other ingredients are used, it is desirable to warm a liquid at 40-60 degrees C. 
[0065] Although the condition after removing the above solid-state layers 3 is shown in drawing 8 , in 
the case of this example, it is immersed into the liquid which dissolves this and dissolution removal of 
the solid-state layer 3 is carried out through the delivery 16 (refer to drawing 1 ) and the liquid feed 
hopper 6 of a recording head. 

[0066] Next, one example of the manufacture approach of a recording head of having the filter structure 
b is explained. This thing as well as the case of the above-mentioned filter structure a can be 
manufactured fundamentally. However, the individual liquid flow channel formation part which 
includes each electric thermal-conversion object 2 on component side la in forming a solid-state layer as 
shown in drawing 19 , a liquid room formation part and the liquid flow channel formation part classified 
by each, and a liquid room formation part are connected, and the laminating of the solid-state layer 3 is 
carried out to the common liquid flow channel formation part which has opening and a crevice 
corresponding to a projection. Moreover, an example of the 2nd substrate 4 is shown in drawing 20 . 
Drawing 2 1 - drawing 24 correspond to above-mentioned drawing 5 - drawing 8 , and show the 
sectional view corresponding to AA of drawing 19 , and A'A' of drawing 20 . As the ingredient used by 
facing for constituting the solid-state layer 3, and a means, what is enumerated below, for example is 
mentioned as a concrete thing. 

** Use with a photosensitive resist and form the solid-state layer 3 according to the image formation 
process currently generally performed by semi-conductor manufacture. 

** Cany out the laminating of the solvent fusibility polymer layer and photoresist layer of thickness of a 
request on the 1st substrate 1 to order, and remove a solvent fusibility polymer layer alternatively after 
the pattern formation of this photoresist layer. 

[0067] ** Especially the photosensitive dry film especially formed in fixed thickness also in the 
photosensitive quoted resist is effective. The same thing can be used with the recording head which has 
the above-mentioned filter structure a having described as a photosensitive dry film. 
[0068] In the mode by the filter structure b, it has the description of making the part corresponding to a 
projection from the same process at the time of the pattern formation of a solid-state layer. Specifically 
by the case where the photosensitive resist of ** is used as a solid-state layer, it is easily formed by 
creating the mask pattern corresponding to a height with the fineness beyond the resolution of a 
photosensitive resist, or choosing the so-called patterning conditions, such as exposure and 
development, proper, moreover, by the case where a solvent fusibility polymer layer is removed 
alternatively, behind a laminating a photoresist after the pattern formation of this photoresist layer using 
the solvent fusibility polymer mentioned to ** as a solid-state layer The pattern corresponding to a 
projection is made fine, and since dissolution removal speed can be relatively made late from the part 
equivalent to the wall of other liquid ink passage, or the wall of a head periphery because a solvent 
makes it hard to enter, the part equivalent to a projection can perform pattern formation of other parts, 
without penetrating. The solid-state layer which is equivalent to a projection by this can be formed. The 
solid-state layer 3 is removed as shown in drawing 24 , and it forms the common liquid flow channel 14 
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(refer to drawing 18 ) and the individual liquid flow channel 15 which have opening 13 and projection 8 
(filter). 

[0069] Next, one example of the manufacture approach of a recording head of having the filter structure 
c is explained. This thing as well as the case of the above-mentioned filter structure a can be 
manufactured fundamentally. However, the individual liquid flow channel formation part which 
includes each electric thermal-conversion object 2 on component side la in forming a solid-state layer as 
shown in drawing 29 , a liquid room formation part and the liquid flow channel formation part classified 
by each, and a liquid room formation part are connected, and the laminating of the solid-state layer 3 is 
carried out to the common liquid flow channel formation part which has column 8' which has opening 
which has the cross section smaller than the cross section of a delivery, and a crevice. Moreover, an 
example of the 2nd substrate 4 is shown in drawing 30 . Drawing 3 1 - drawing 32 correspond to above- 
mentioned drawing 7 - drawing 8 , and show the sectional view corresponding to AA of drawing 2929 , 
and A' A 1 of drawing 30 . Although these are the cross sections corresponding to column 8' which has a 
crevice, they are performed in the same process also about opening. The solid-state layer 3 is removed 
as shown in drawing 32 , and it forms the common liquid flow channel 14 (refer to drawing 28 ) and the 
individual liquid flow channel 15 which have column 8' which has opening 13 and a crevice. 
[0070] Next, one example of the manufacture approach of a recording head of having the filter structure 
d is explained. This thing as well as the case of the above-mentioned filter structure a can be 
manufactured fundamentally. However, the individual liquid flow channel formation part which 
includes each electric thermal-conversion object 2 on component side la in forming a solid-state layer as 
shown in drawing 37 , a liquid room formation part and the liquid flow channel formation part classified 
by each, and a liquid room formation part are connected, and the laminating of the solid-state layer 3 is 
carried out to the common liquid flow channel formation part which has the projection (filter) which has 
spacing narrower than the width of a delivery. Moreover, an example of the 2nd substrate 4 is shown in 
drawing 38 . Drawing 39 - drawing 42 correspond to above-mentioned drawing 5 - drawing 8 , and 
show the sectional view corresponding to AA of drawing 37 , and A' A' of drawing 38 . As the ingredient 
used by facing for constituting the solid-state layer 3, and a means, what is enumerated below, for 
example is mentioned as a concrete thing. 

** Use with a photosensitive resist and form the solid-state layer 3 according to the image formation 
process currently generally performed by semi-conductor manufacture. 

** Carry out the laminating of the solvent fusibility polymer layer and photoresist layer of thickness of a 
request on the 1st substrate 1 to order, and remove a solvent fusibility polymer layer alternatively after 
the pattern formation of this photoresist layer. 

[0071] ** Especially the photosensitive dry film especially formed in fixed thickness also in the 
photosensitive quoted resist is effective. The same thing can be used with the recording head which has 
the above-mentioned filter structure a having described as a photosensitive dry film. 
[0072] In the mode by the filter structure d, it has the description of making the part corresponding to a 
projection from the same process at the time of the pattern formation of a solid-state layer. Specifically 
by the case where the photosensitive resist of ** is used as a solid-state layer, it is easily formed by 
creating the mask pattern corresponding to a height with the fineness beyond the resolution of a 
photosensitive resist, or choosing the so-called patterning conditions, such as exposure and 
development, proper, moreover, by the case where a solvent fusibility polymer layer is removed 
alternatively, behind a laminating a photoresist after the pattern formation of this photoresist layer using 
the solvent fusibility polymer mentioned to ** as a solid-state layer The pattern corresponding to a 
projection is made fine, and since dissolution removal speed can be relatively made late from the part 
equivalent to the wall of other liquid ink passage, or the wall of a head periphery because a solvent 
makes it hard to enter, the part equivalent to a projection can perform pattern formation of other parts, 
without penetrating. The solid-state layer which is equivalent to a projection by this can be formed. The 
solid-state layer 3 is removed as shown in drawing 42 , and it forms the common liquid flow channel 14 
(refer to drawing 36 ) and the individual liquid flow channel 15 which have projection 12 (filter). 
[0073] Below, the 1st example of the ink jet equipment which has the filter structures a, b, c, or d is 
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explained. 

[0074] In drawing 9 , it is manufactured based on a predetermined record signal by the approach of the 
example of the manufacture approach of a recording head of discharge and the recording head 21 which 
records a desired image being what was shown in the example of the recording head mentioned above, 
and the thing of the same configuration, and having mentioned ink above. 

[0075] said ~ a recording head 21 - having carried - carriage -- 22 -- two - a ** -- a guide -- a shaft - 

- 23 - 24 - an arrow head ~ B — a direction - sliding - free -- fitting -- carrying out — having -- 
carriage - a motor - 25 an output shaft -- fixing - having had - a pulley - 27 -- rotation -- free - 
supporting to revolve -- having had - a pulley - 26 - applying - turning - having had a timing belt - 

- 28 - a part - about - joining together ~ having - **** . A timing belt 28 is rotated normally and 
reversed and the recording head 21 has composition which carries out both- way migration in the 
direction of arrow-head B, when a pulley 27 is rotated normally and reversed with the driving force of 
the carriage motor 25. 

[0076] The detail paper 29 which is recorded media is guided with the paper pan 30, and is conveyed 
with the paper feed roller which carries out a pressure welding by the pinch roller and which is not 
illustrated. This conveyance is performed considering the paper feed motor 36 as a driving source. The 
tension is added to the conveyed recording paper 29 by the delivery roller 33 and the spur 34, and in 
order to carry out a pressure welding to a heater 31 with the paper bail plate 32 formed by the elastic 
member, it is conveyed, being stuck at a heater 31. The moisture evaporates and, as for the ink to which 
the recording paper 29 to which the ink injected by the recording head 21 adhered could be warmed at 
the heater 31, and adhered, is fixed to the recording paper 29. 

[0077] The recovery unit 35 is for maintaining a regurgitation property in the condition of normal by 
removing the ink which became high [ the foreign matter adhering to the delivery (not shown) of a 
recording head 2 1 , or viscosity ] . 

[0078] It is for cap 38a being prepared in said recovery unit 35, carrying out capping of the delivery of a 
recording head 21, and preventing generating of blinding. The ink absorber 38 is arranged in the interior 
of said cap 38a. 

[0079] Moreover, the field in which the delivery of a recording head 21 was formed is contacted, and the 
cleaning blade 37 for cleaning the foreign matter and ink droplet adhering to the field in which said 
delivery was formed is formed in the record section side of said recovery unit 35. 
[0080] Below, the 2nd example of ink jet equipment is explained. 

[0081] Drawing 10 is the outline perspective view showing only the important section of the 2nd 
example of ink jet equipment, and it is the full line type which has the same configuration as what 
showed ink to the example of the recording head which mentioned above discharge and the recording 
head 41 which records a desired image based on the predetermined record signal, and is manufactured 
by the approach of the example of the manufacture approach of the recording head mentioned above. 
[0082] The body of ink jet equipment which is not illustrated is equipped with said recording head 41, 
and delivery side 41a by which two or more deliveries were installed successively is in the location 
where only conveyance side 42a of the conveyance belt 42 and a predetermined gap deserted. 
[0083] Said conveyance belt 42 rotates in the direction of arrow-head C by being applied about to two 
rollers 43a and 43b supported to revolve respectively free [ rotation ] by the body of ink jet equipment, 
and carrying out forcible rotation of at least one roller. 

[0084] Conveyance side 42a of said conveyance belt 42 is adsorbed, the recorded media sent out 
towards the conveyance belt 42 from the feed section (illustration right-hand side) which is not 
illustrated pass through the gap of delivery side 41a of a recording head 41, and conveyance side 42a, 
and the ink jet equipment of this example has the composition that ink is breathed out from each 
delivery of said recording head 41, and record is performed, at this time. 

[0085] Next, the example of an experiment of the recording head which has the filter structure a is 
explained. 

[0086] In advance of this experiment, five kinds of every 100 recording heads each shown in Table 1 
were created according to the fabrication sequence of the recording head shown in drawing 2 - drawing 
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8 . 500 micrometers of cross sections of the delivery of each sample are 2 (width [ of 20 micrometers ] x 
height of 25 micrometers). 

[0087] The filter of drawing 14 -16 is the operation gestalt of this invention from which the opening 
cross section serves as a curved road smaller than the delivery cross section. Drawing 17 used what does 
not have a curved road as an example 1 of a comparison, and the thing which does not have a filter as an 
example 2 of a comparison. 
[0088] 
[Table 1] 

mi 



t* ft No. 




1 a 


mi 4<Dyj)V? 


2 a 


mi 5<Dy^f)V^ 


3 a 
(HB£0H3a) 


mi 6©7^M 


4 a 


01 7<D7<<)V*? 


5 a 





Below, the fabrication sequence of the sample of the recording head used for this experiment is 
explained. 

[0089] after [ first, ] forming the electric thermal-conversion object (quality of the material HfB2) as an 
energy generation component on the glass substrate (1 .1mm in thickness) as the 1st substrate — this - a 
1st substrate top - a positive type dry film - the sensitization layer with a thickness of 25 micrometers 
which consists of "OZATEC R225 [Hoechst Japan, Inc.]" was formed by the lamination. The mask of 
the pattern equivalent to the configuration of liquid flow channel opening of each sample and a curved 
road, a liquid room, etc. was put on this sensitization layer, and UV irradiation of 50 mJ/cm2 was 
performed. 

[0090] Next, 5% of meta-sodium-silicate water solution performed spray development, and the solid- 
state layer of relief with a thickness of about 25 microns was formed in the liquid flow channel on a 
glass substrate including the above-mentioned electric thermal-conversion object, and the liquid room 
formation schedule part. 

[0091] the substrate with which this solid-state layer is formed after creating a total of every 100 
substrates [ 500 ] which carried out the laminating of the same solid-state layer as the above with the 
same operating procedure as the above for every sample - respectively - alike - as a liquefied activity 
energy-line hardenability ingredient - an epoxy resin - the laminating of "Cyracure UVR-61 10 [the 
product made from Japanese Union Carbide]" was carried out. The laminating procedure was performed 
as follows. 

[0092] It mixed with the catalyst (triphenyl HONIUMU hexafluoroantimonate), and degassing of the 
activity energy-line hardenability ingredient was carried out using the vacuum pump. Then, the 
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applicator was used for each of the 1st substrate with which the laminating of said solid-state layer is 
carried out in the activity energy-line hardenability ingredient which carried out [ above-mentioned ] 
degassing, and it applied to the thickness of 70 microns from the top face of this substrate. 
[0093] Next, by 1.1mm, that thickness doubled the location of the liquid room formation presumptive 
region, and carried out the laminating of the glass substrate as the 2nd substrate with the through tube 
for the recording ink supply in the center of a crevice with a depth of 0.3mm and this crevice to the 
liquid room formation presumptive region (feed hopper) to each of the 1st substrate which carried out 
the laminating of this activity energy-line hardenability ingredient. 

[0094] Next, the exposure by] by ultrahigh pressure mercury lamp "uni-arc" [USHIO, INC. was 
performed from the upper part of the 2nd substrate of this layered product. The addition reinforcement 
of the light near 365nm at this time is 1000 mW/cm2, and is ****. Subsequently, the electric thermal- 
conversion object cut so that it might become the location of 0.1mm from a delivery, and it formed the 
delivery side. 

[0095] Where 500 layered products to which the delivery side was exposed were immersed into ethanol, 
respectively, and it was filled up with ethanol all over the liquid room and ethanol is contacted in a 
delivery side, dissolution removal actuation was performed for about 3 minutes in the ultrasonic- 
cleaning tub. After dissolution removal was completed, 5% of NaOH water solution and pure water 
washed. These layered products are dried after washing, a high pressure mercury vapor lamp is used, 
and it is 2 lOJ/cm. The postexposure was performed and full hardening of the activity energy-line 
hardenability ingredient was carried out. 

[0096] Thus, in the liquid flow channel of 500 created recording heads, the residue of a solid-state layer 
existed in neither of the cases at all. furthermore, these recording heads - ink jet equipment - equipping 
- pure-water/glycerol/- direct - the ink jet ink which consists of black 1 54(water-soluble black color) 
=65/30/5 (weight section) - using - a regurgitation trial - 5x108 Pulse ********. A result is shown in 
Table 2. 
[0097] 
[Table 2] 

a 2 



fit ** No. 






3 V 


1 a 


3/10 0 


0 


2 


2 a 
GH5£092a) 


3/1 0 0 


0 


1 


3 a 
(5136013a) 


1/10 0 


0 


1 


4 a 
(JfcgfcMla) 


15/10 0 


0 


7 


5 a 


5 0/10 0 


2 0 


2 0 



In Table 2, having got dust blocked in the individual liquid flow channel says the case where it is 
observed under a microscope, and nozzle plugging" expresses a nozzle plugging incidence rate with the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



4/4/2006 



JP,06-3 1 2506,A [DETAILED DESCRIPTION] Page 1 5 of 22 



number of several/recording heads of the individual liquid flow channel which nozzle plugging has 
generated. Moreover, the dust with which "non-**" was got blocked in the individual liquid flow 
channel narrows an individual liquid flow channel, the regurgitation force declines with the dust got 
blocked in the individual liquid flow channel, and the count by which ink was not breathed out, and a 
"kink M show the count by which ink was not breathed out straightly. 

[0098] In the head without the filter of conventional example la, nozzle plugging occurred in the moiety 
and non-** and a kink occurred at one fifth of a rate. Although the rate of a nozzle plugging incidence 
rate, non-**, and a kink is improved by having prepared the filter at example of comparison la, as 
compared with these, the effectiveness of a curved road appears in the appearance in front Naka very 
notably in the Examples la, 2a, and 3a. 

[0099] Next, the example of an experiment of the recording head which has the filter structure b is 
explained. 

[0100] In advance of this experiment, five kinds of every 100 recording heads each shown in Table 3 
were created according to the fabrication sequence of the recording head shown in drawing 2 , drawing 

19 - drawing 24 . 500 micrometers of cross sections of the delivery of each sample are 2 (width [ of 20 
micrometers ] x height of 25 micrometers). 

[0101] Sample lb and 2b show the example of this invention in which the projection was formed, and 
have drawing 26 and the filter of 27. Each die length of a projection was formed by die length of about 

20 micrometers. Sample No.3b and 4b raised drawing 26 and the thing which does not have projection 8 
in 27 as an example of a comparison. Moreover, the type of drawing 1 1 which does not boil an opening 
projection was raised as a conventional example. 

[0102] 
[Table 3] 

* 3 



St No. 




1 b 

(Mmmib) 


02 & <Dyj)V9 


2 b 
(HJSCT2b) 




3 b 


02 6T!^jg# 


4 b 
Ofc8#92b) 




5 b 





The fabrication sequence of the sample of the recording head used for this experiment was the same as 
that of the case of the filter structure a mentioned above. 

[0103] Thus, in the liquid flow channel of 500 created recording heads, the residue of a solid-state layer 
existed in neither of the cases at all. furthermore, these recording heads — ink jet equipment - equipping 
- pure-water/glycerol/— direct — the ink jet ink which consists of black 1 54(water-soluble black color) 
=65/30/5 (weight section) - using - a regurgitation trial - 109 Pulse ********. a result is shown in 
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Table 4. 
[0104] 
[Table 4] 



3s 4 



U fl- No 






3 1/ 


1 b 


2/10 0 


0 


1 


2 b 

@mmw 


2/1 0 0 


0 


Z 


3b 
(ifc^lb) 


1 1/1 0 0 


0 


5 


4b 
tft4fc032b) 


1 5 / 10 0 


0 


8 


5 b 


7 0/1 0 0 


2 5 


3 0 



As shown in a table, as for the filter which has the projection by the filter structure b, remarkable 
effectiveness is seen to a nozzle incidence rate, non-**, and a kink. 

[0105] Next, the example of an experiment of the recording head which has the filter structure c is 
explained. 

[0106] In advance of this experiment, seven kinds of every 100 recording heads each shown in Table 5 
were created according to the fabrication sequence of drawing 2 and the recording head shown in 5, 6, 
29-32. all - a delivery dimension - width 25micrometerx height 25micrometer= cross-section 
625micrometer2 it is . Sample No.lc and 2c are recording heads which have opening and the crevice of 
a type which are shown in the example of this invention in drawing 3434 . The thing (example of 
reference included by the filter structure a) and sample No.7c in which sample No.3c and 4c do not have 
what has the large cross section of opening, and sample No. 5c, and 6c does not have a crevice are the 
conventional example (head of the type shown in drawing 1 1 ) without a column. 
[0107] 
[Table 5] 
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i6 5 



*4 No. 




1 c 


a=l 5 um (S = 3 7 5 (im ! ) 


2 c 
(f£66W2c) 


a = 20/im (S = 5 0 0/tm ! ) 


3 c 
(JttSflllc) 


H3 4©^-ry 

a = 2 5 /im (S = 6 2 5 Mm 2 ) 


4 c 


03 4<D?f7 

a = 3 0 tim (S = 7 5 0jum ! ) 


5 c 
(##051c) 


H3 5©M^ (DflBBfcL-) 

a= 1 5/tm (S = 3 7 5/zm 1 ) 


6 c 


03 5<O*M"/ (GDaBftU) 

a = 20/xm (S= 5 0 0 /zm 2 ) 


7 c 


Hn&UfctfiHraBs^rr sa- 
fe u 



The fabrication sequence of the sample of the recording head which used all the width dimension S= 
opening cross-section height of a= opening for 25 -micrometer book experiment was the same as that of 
the case of the above-mentioned filter structure a fundamentally. However, the mask put on a 
sensitization layer is a pattern equivalent to the configuration of each column of having the liquid flow 
channel of each sample, a liquid room, opening, and a crevice, and performed UV irradiation of 50 
mJ/cm2. 

[0108] Thus, in the liquid flow channel of 700 created recording heads, the residue of a solid-state layer 
existed in neither of the cases at all. furthermore, these recording heads - ink jet equipment — equipping 
— pure-water/glycerol/— direct — the ink jet ink which consists of black 154(water-soluble black color) 
=65/30/5 (weight section) - using - a regurgitation trial - 109 Pulse ********. The result of a 
regurgitation trial is shown in Table 6. 
[0109] 
[Table 6] 
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& 6 



fit & No. 






a 1^ 


1 c 
(SU6051O 


1/10 0 


0 


l 


2 c 
GHJSW2c) 


1/10 0 


0 


l 


3 c 


1 0/1 0 0 


2 


5 


4 c 

Utilise) 


1 2/1 0 0 


2 


9 


5 c 
(##093c) 


10/10 0 


1 


7 


6 c 
(#%054c) 


1 3/1 0 0 


2 


8 


7 c 


5 5/1 0 0 


2 1 


2 5 



As shown in Table 6, in the thing which prepared the column which prepares opening with the cross 
section smaller than a delivery into a liquid flow channel, and has a crevice in the delivery side of 
opening and which it filter structure c Has, it turns out that nozzle plugging decreases sharply and 
generating of non-** in printing or a kink also decreases. 

[0110] Next, the example of an experiment of the recording head which has the filter structure d is 
explained. 

[01 1 1] In advance of this experiment, six kinds of every 100 recording heads each shown in Table 7 
according to the fabrication sequence of drawing 2 and the recording head shown in drawing 36 -42 
were produced. 625 micrometers of cross sections of the delivery of each sample are 2 (width [ of 25 
micrometers ] x height of 25 micrometers). 

[0112] Samples ld-4d were the recording heads in which the projection was formed by the arrangement 
shown in drawing 43 , and sample No. Id and the spacing a of a 2d projection are the examples of this 
invention arranged more narrowly than a width of 25 micrometers of a delivery, and showed sample 
No.3d and the spacing a of a 4d projection as an example of a comparison of this invention larger than a 
width of 25 micrometers of a delivery. In addition, for the projection, the upper part was [ the tip ] the 
reverse cone form extended toward the 1st substrate by phi2micrometer, and die length was 2 / 3 - 4/5 of 
passage height. Sample No.5d is a recording head which has opening formed of column 8" shown in 
drawing 44 in a common liquid flow channel. The crevice between columns is 20 micrometers. It was 
shown as an example of a comparison of this invention. Sample No.6d is a type recording head 
conventionally which is shown by drawing 1 1 . 
[0113] 
[Table 7] 
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S 7 



m » no. 




1 d 

(mrnmw 


04 307^;^ 

a= 1 5 lira 


2d 


04 3 07^;^ 

a = 2 0 |!m 


3d 
(Jt*S091d) 


a = 2 5 /im 


4d 
(tfc&052d) 


a = 3 0 «m 


5d 
(tfctfc0?3d) 


04 4©7^fM 


6d 





The fabrication sequence of the sample of the recording head used for this experiment was the same as 
that of the case of the filter structure a mentioned above. However, the mask put on a sensitization layer 
is a mask of the pattern equivalent to the liquid flow channel of each sample, a projection, a liquid room, 
etc., and performed UV irradiation of 60 mJ/cm2. 

[01 14] Thus, in the liquid flow channel of 60 created recording heads, the residue of a solid-state layer 
existed in neither of the cases at all. furthermore, these recording heads - ink jet equipment ~ equipping 
- pure-water/glycerol/-- direct - the ink jet ink which consists of black 154(water-soluble black color) 
=65/30/5 (weight section) - using - a regurgitation trial - 2x108 Pulse ********. Moreover, in order 
to see a regurgitation response frequency, it printed by raising a regurgitation frequency by 0.5kHz unit 
from 7kHz. The frequency which poor printing of an alphabetic character, such as a blur, does not 
generate was made into the regurgitation response frequency. A result is shown in Table 8. 
[0115] 
[Table 8] 
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3t 8 



t* & no. 






3 1/ 




1 d 

(mmmw 


2/10 0 


0 


2 


10.0 


2d 
(2U£W2d> 


3/10 0 


0 


1 


10.0 


3d 
(itl*093d) 


11/10 0 


0 


1 0 


10.5 


4d 
(tfc^4d) 


1 5/1 0 0 


0 


1 1 


10.5 


5d 
(it&095d) 


3/1 0 0 


0 


3 


6. 5 


6d 
(fE#091d) 


7 5/1 0 0 


2 7 


3 5 


11.5 



There is no generating of the non-regurgitation by preparing a filter, as shown in Table 8, and it is 
effective to a nozzle plugging incidence rate and a kink. The effectiveness is remarkable and the falls of 
a regurgitation response frequency are also still fewer what has especially the filter structure d. 
[0116] Especially this invention brings about the effectiveness which Canon, Inc. has advocated also in 
an inkjet recording method and which was excellent in the recording head of the method which carries 
out the regurgitation of the ink using heat energy, and the inkjet recording device. 
[0117] About the typical configuration and typical principle, what is performed using the fundamental 
principle currently indicated by the U.S. Pat. No. 4723129 specification and the 4740796 specification, 
for example is desirable. Although this method is applicable to both the so-called mold on demand and a 
continuous system On the electric thermal-conversion object which is especially arranged corresponding 
to the sheet and liquid route where the liquid (ink) is held in the case of the mold on demand By 
impressing at least one driving signal which gives the rapid temperature rise which supports recording 
information and exceeds nucleate boiling Since make an electric thermal-conversion object generate 
heat energy, the heat operating surface of a recording head is made to carry out film boiling, a one to one 
correspondence is carried out to this driving signal as a result and the air bubbles in a liquid (ink) can be 
formed, it is effective. A liquid (ink) is made to breathe out through regurgitation important point 
opening by growth of these air bubbles, and contraction, and at least one drop is formed. If this driving 
signal is made into the shape of a pulse form, since growth contraction of air bubbles will be performed 
appropriately instancy, the regurgitation of a liquid (ink) excellent in especially responsibility can be 
attained, and it is more desirable. As a driving signal of the shape of this pulse form, what is indicated 
by the U.S. Pat. No. 4463359 specification and the 4345262 specification is suitable. In addition, if the 
conditions indicated by the U.S. Pat. No. 4313124 specification of invention about the rate of a 
temperature rise of the above-mentioned heat operating surface are adopted, further excellent record can 
be performed. 

[0118] As a configuration of a recording head, the configuration using the U.S. Pat. No. 4558333 
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specification and U.S. Pat. No. 4459600 specification which indicate the configuration arranged to the 
field to which the heat operation section other than the combination configuration (a straight-line-like 
liquid flow channel or right-angle liquid flow channel) of a delivery which is indicated by each above- 
mentioned specification, a liquid route, and an electric thermal-conversion object is crooked is also 
effective in this invention. In addition, this invention is effective also as a configuration based on the 
Provisional-Publication-No. 59 No. 138461 official report per year which indicates the configuration 
whose puncturing which absorbs the pressure wave of the Provisional-Publication-No. 59 No. 123670 
official report per year which indicates the configuration used as the discharge part of the electric 
thermal-conversion object of a common slit to two or more electric thermal-conversion objects, or heat 
energy is made to correspond to a discharge part. 

[0119] Furthermore, although any of the configuration which fills the die length with the combination of 
two or more recording heads which are indicated by the specification mentioned above as a recording 
head of the full line type which has the die length corresponding to the width of face of the maximum 
record medium which can record an ink jet recording device, or the configuration as a recording head of 
the piece formed in one are sufficient, this invention can demonstrate the effectiveness mentioned above 
much more effectively. 

[0120] In addition, this invention is effective also when the recording head of the exchangeable chip 
type with which the electric connection with the body of equipment and supply of the ink from the body 
of equipment are attained, or the recording head of the cartridge type formed in the recording head itself 
in one is used by the body of equipment being equipped. 

[0121] Moreover, since the effectiveness of this invention can be stabilized further, it is desirable to add 
the recovery means against a recording head established as a configuration of the ink jet recording 
device of this invention, a preliminary auxiliary means, etc. If these are mentioned concretely, it is 
effective in order to perform record stabilized by performing the preheating means by the KYAPINGU 
means, the cleaning means, the pressurization or the suction means, the electric thermal-conversion 
object, the heating elements different from this, or these combination over a recording head, and 
auxiliary discharge appearance mode in which the regurgitation different from record is performed. 
[0122] Furthermore, as a recording mode of an ink jet recording device, not only the recording mode of 
only mainstream colors, such as black, but a recording head is constituted in one, or this invention is 
very effective also in the equipment equipped with full color at least one by the double color color or 
color mixture of a different color even with two or more combination although it was good. 
[0123] In this invention each example explained above, although ink is explained as a liquid, it is ink 
solidified less than [ a room temperature or it ], and since what carries out temperature control is 
common as a temperature control is performed for ink itself at softening, a liquid, or an above- 
mentioned ink jet at a room temperature within the limits of 30 degrees C or more 70 degrees C or less 
and it is in the stabilization regurgitation range about the viscosity of ink, ink should just make the shape 
of liquid at the time of use record signal grant. In addition, [ whether positively the temperature up by 
heat energy is prevented because you make it use it as energy of the voice change from a solid condition 
in the liquid condition of ink, and ] Or it carries out whether the ink solidified in the state of neglect for 
the purpose of antiflashing of ink is used. Anyway, when reaching the thing and record medium which 
ink liquefies and carry out the regurgitation as the shape of liquid ink by grant according to the record 
signal of heat energy, ink use of the property which will not be liquefied without heat energy, such as 
what it is already begun to solidify, is also applicable to this invention. In this invention, the most 
effective thing performs the film-boiling method mentioned above to each ink mentioned above. 
[0124] Moreover, this invention is preferably applicable also to the equipment which prints to cloth etc. 
(record). 
[0125] 

[Effect of the Invention] Since this invention is constituted as explained above, it does so the 
effectiveness indicated below. 

[0126] The ink jet head of this invention at least to the part by the side of an anti-delivery from the part 
in which the energy generation component of a liquid flow channel was prepared first, with the filter 
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structure a By two or more openings which have the cross section smaller than the cross section of a 
delivery, and form a curved road Since large dust with which said opening acts as a filter and exists in 
ink in the case of the regurgitation of ink and which is got blocked in a delivery is interrupted with said 
filter structure It can be lost that said dust reaches near the delivery, the poor regurgitation can be 
decreased sharply, and there is effectiveness also in dust with a various projection configuration . 
especially. Moreover, since the fluidity of ink is suppressed according to said filter structure, the poor 
regurgitation by the leakage of the ink from a delivery generated when a vibration strong against an ink 
jet head etc. is given, and the back flow by the side of the ink stores dept. of ink can be stopped. 
Moreover, with the filter structure b, by opening which has a projection, since opening and a projection 
demonstrate the same function, above-mentioned effectiveness is done so. With the filter structure c, 
since a crevice catches long and slender dust while opening carries out a filter operation by having 
combined the column of opening and a crevice, above-mentioned effectiveness is done so. With the 
filter structure d, since said projection acts as a filter and large dust is interrupted by said height by 
having prepared two or more projections, above-mentioned effectiveness is done so. Moreover, since the 
falls of the regurgitation response frequency produced by preparing a filter (projection) especially in this 
mode are few, there are no defects, such as a skip of printing generated in the case of the highest 
printing. 

[0127] And the manufacture approach of an ink jet head of this invention can improve the function as an 
ink jet head, without increasing a process or increasing components mark to the conventional 
manufacture approach, since opening and the projection which act as a filter by the same approach as 
them at the time of formation of a delivery or a liquid flow channel are formed in one. 



[Translation done.] 
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^Rtt6>*i.fcWfffi*r^r*-««l3S» ©v^Tix*»©«36Srfll 
r i: *%tWLt-rZ>J y bmMo 

*® 5 (CfH^cO-r ^V's^-y YmW-o 
[»**7] tkUP^«IBftltt#(OfBftfi«iO^Wic 
fc o T ^ ^ *v X V ^ 5 7 ;v 7 > 4 -7 X fe 5 IS *5C 

[0 0 0 1] 

~y hS«t-^i-5o 
[0 0 0 21 

«\ — Rfc iai li^i-ipir, -fi--^ a* stains 

fc*05etWR 116i, mJlEStWR 1 1 6lc«^i-5fc 
fe(0-f>'^Srf?^-5^1 1 1 MfSttaiP 1 1 6 t 

mmmmi 1 1 t^^ii-fSf^MK «ssu^ss) 1 1 
5t. m&mmi&i 1 sco—nmcmi-tbti.ti'O?*: 

t>-Y^^Sr#t^-r5fcfe<D«*&R 10 6 tdSRftfcixT 
[0 0 0 3] ^rLT, f£3fe©*WaiB»^s' KO«a*fe 



[0004] *1\ &±m=f- 102 &«ttt h 

Mtw, i ©s« ioi K#s?gt> u< n*^fs©*3te 

t>6tmn 116, f£Sft8&l 1 5 33j;U*fg^l 1 1 ©— SB 

Lv a«u-cawB«taap i i 6, ttsttti i stsxxm 

111 1©— flHcffiySI-S'-** — :x©@ft:Jf (^FH^) 
S:f iroSfil o l .LICK ft 5. ifcic. tttrfEHttSSi J: 
W« 1 ©S« 10 1 ©_kfcfiHfcE* Ifcfc ± 9 fiMik 

5. ifc^l 1 l©ffe©— HP 5fc«>©DflS& 

1 O 5*Jit/^t#&P 1 0 6^ftfettfc?gtt^^./U=¥— 
8§lSigti=©Si 2 ©S« 1 0 4 *rlWEStt**A"¥— US! 
fttt»»©±KSWEDfl«S 1 0 5£*g^l 1 

SttiaStt**^"¥-«HBflStt*f 5 *>ifc^ lll#» 

* UTflHt3i*A"¥-i»Sr-t ©* 2 ©St£ 1 0 4 Srii L 

Jfft:£n£tiiPl l 6Sr^-f-5fitS-e§J»rLTWISHft: 

EWJi#*» 5>«rlEH#/iS8 J: tf*8Mb©i£te;e* 

js^i 1 i*j*j*-rs£m*Ri*&#&-?ft>s (#5iBg 

61-154947 -5§-<k$8&.T*#HIBg 6 2-2 5 3 4 5 
[0 0 0 5] 

££fc, Wffi=f$*sntaiPj£^ft^-r5r t^fco^ 0 
itrfE^sasiiWpiSteKiii-s -fi^etmroBtfc:, 

IM*#Jbofc. S-g-l- <fc o TlittrlE =r 5 jjsetw 

[0 0 0 6] Sfcfw, Cflb^y Klcaiv^«lb*dt#jt& 

fc 5 t v > 5 R]JB£ t *> o fc c 
[0 0 0 7] -t LT> ±j*L*:*-fH»Si*:#ft-*-<&fc»S> 
fctiu Mit^fC7-c/U:?^§r^ft5 t J;w>*s, 



1$i?6- 3 1 2 5 0 6 



[0 0 0 8] *fc*fr|cj:t», 7 -o^Z^WLtf^^hXc 

[0 0 0 9] ±IBf£*©a#©*i-SIBJHj& 
^^ft, -Y^^fW^^SrttaiRifi^l-^bfcK <-r 

[0 0 10] 

sttHPt. HiFiea:aP7!i^^>^^etttji-5fcfe©^* 

t, mflB^2S©; ttTlB^^/u=¥— bfi 

1tUtit.i.QB.nkmnm<D'Pt£< spic, 

a. «WBBtWR©WBaJ:t>/h*v^WfB5a*r*i-5«* 

T?»J*S*t5WII«*s«:WP©il3j: 9/hS<rit»SJxr^ 

c H5f25tttlP©ffrffifflJ;IP/h$v^®a$-*-r5«fc 

i-5e*SRStffi RfcHcDflBfcfltf-ClStft bhX^ZM 
& 

d. StrfEtbfflP©Fl3j;9Sfev^raiB-Cr1i*lRl»^&©^fi 
[0 0 11] a:^^^— 5l^3g^»i, -T>-^Sret 

[0 0 12] $t>(C, ^1^©, 4S9*?=.-y Y^v K 
©Kit^-ffifi. -T^^^6tttl$^-58tt±SP SfflEffta 

p*>e>^ ^Btw-rsfc*©^^^^— ^r^-rs^ 

T^tte>tv, HtJiethWRfC'O'^^P^-t-SffidfEKi:?: 

-care-as WfB^Btc, sffteetttip mKffi% 



<DHqgBasj&*$iv ^ogegapgproetmfiiiJcMSPSr^r 
a. 

d. SfrlBetttlROflJJ:9$few>RgPi-erti*^Hr«»©^e 

10013] lt, *mw<o-< >-? y h^an, 
-f^^^atw^ix-setffip fc, MfastWR^^^ >^?r 

Ktt, mifSffiJfESSo. litrfE^*^— SSdfcig^-asgS: 

a. «riBetap©WfB5«|i:0^*v»r!B8lfc*-t-5li* 

b. Jgfi«r#-r5**©Hn»-CfcoTttHin«|Ji:5fcS 
Tf^fiE $ *x. 5 Piis fcttti R © rtJ J; 9 /h $ < £ *vT v > 

c. WIEPtUiR<0»rffiaJ:»)/h$v>»f®!aSr^ri-5«» 
at. 

d. lW1S!tWPOi1iJ:9»EV^IBPiT?rti*rtifc!(|«c©Ssfi 

[0 0 14] £fc. :**A"¥— 36£*^-tt, -YV^SrSt 
ettbR*SKIE&«lfrK>IES^«03^ilStci3fc 

[0 0 15] 

item] ±m<o i: ? izmj$ l ztiit*i&w<0'( 

a. mm&mn<Dmfom&'0'bz^wimm*%-tz>mk 

©gBRas*5ftKSr^UTV»5fll3e, 

b. *fiSr*i-5**OBlB«T»*»o-CttBiPfflSi:^jB 
Trj^fife $ ix 5 IQ PHjJS at fcb R © fti i <0 /h £ < $ *i,T v > 



(4) 6-312506 



it. 

IBfifc&U is?*?*-:/ b^-y Kfl> 
WRi(9 5ttb$tt^ 0 r©£i|\ V^^^stWRCOff 

£ ^¥fc J; ©tfcffi^&as&x. feixfi. 

[0 0 16] IP*,, *36«o±iaa©7-f/u^«l3eteJ: 

TSM^if prtCtS) fi. ?i*©lM££I&t» 5 

*S2 5)imOt©!;, 1 ofiEl 1 2 ©^(Cft^Sr^L 
ftv^t,©, t5l ofctm l 3 ©laiKTAW'^ttftSSS: 
*-r5t©$r#x5 0 012, 1 3 T?#MMPttftT?, £4 
«Am^lC$ 2 5 Mm©fSSST-fo5 0 Ell 2 ©iaST'tt 

HtiE©=f$^iijgi-5'5rtgtt^fe5©ic*rb, eh 3© 
*^S:^r-r-5t.©-ri4aii-r-5*>os-et^v\ =f?©^ 

30 45*!6Ja»-T»#5 0 

[0017] *fc*^w©Jiieb©7w/w^«5g?rm=S: 

Kl-SftKL.fc©^EI2 5 (A) St^ (B) T**>5o Btffl 
R©rtiXi^$(i2 0 X 2 5 y mtttU 13 2 5 (A) 
©l3Rg|5l4|^U.< 2 2 x 2 5 ^mtf5 0 El 2 5 (B) 
tt2 2x2 5 ^m©SBRSB©^lCjigI5^-&/i5(i) 2 m m 

M&Vtcgzmm&ZihXi*^* =f5tLT^©t© 
SrffiSbfc^-a-, ttttiP(cfg*S=f5li^^^gfEKSrffl 
ltfct©ro?*>tij s 2 0^mJ;9icctroffc5, El 

40 2 5 (A) ©MRg|5»i^^2 2^mi9^©^5H;Sx 

2 5 (B) fliS^l 1 Mmro^iSfiSriiif 
1 1 /xmJJtTW^Ii/cirx.iliiLTt,. etajp^ 

S„ Lfc#o-C, *BHlH2 5 (B) ©aift^fiSrMW 

fe5*d5s^ T -^ So Mic^g^SttT^B8RlfP»rffia 
2)5$,^ < /ffe-f >^©^^^.A-XT-etfcHJl 
so &«fc{£T©§SHiftt>JI^iv^4#mfc*i-5o 



(5) 



|SJZ6 - 3 1 2 5 0 6 



[0 0 18] *ftW<D±Mc<Dy^jU?m-lkX-\S.^ B&5$ 

>^Offitu5 2(C«ioTttl±l{ia (EI3 3©T{ai) Kft 
<„ *%WT-»±iaPgi5roa:tmB!ll-|lflgi5S:^-r5tt^ f t 

[0 0 19] -I'^^HmnE^H'/w^^jtSr^-ra 

fcgfSd, attHP^tj©^ v^ro^itu^ 4 ^9 oust 

[0 0 2 0] £fc, ^^OJb^dcD^-f/W^^jtT* 
14, i§#^ & 9 ffl©7 ^ #ff Sclera® 

L-cbPtStftS^ &fflro;S#Jij&«b5S(£Tb, MSI 
— y KT-14, r<^7-</u^{c+BS-r5S?Sf4i+^<ofc© 

[0 0 2 1] *5§K<D, h^s/ KroSait* 

«^«iT-ffl£*tfcg1$#:{~f4, atmat. ASSESS £ A* 
[0 0 2 2] 40 

mmm\ ^m^mmm^^^xmm^mv 
xmw-rz. 

[oo2 3] *i\ ±m?-< ;i>?mi&& zm-rz^ 

fxyK^K OUT, TfB^-y Kj t<^5) ©-H 

[0 0 24] 011-^-451-, #9*, -fe752/^> 
^7 * ^ y ^ fe -5 v M4&JS^*><b ft 5 m 1 ©St£ 1 K>— 



T'*5!3, MIE-ffidS*^F® 1 a iftoTV^o 
£&#2l^4, ^^tv#m^HR^tf 2^»f^^-a:5 

[0025] i a iui, m&^^^—i&nmtt 

£*VCV^ 0 «5ggWl 0©, a^*f|6]i-5® 

f2£-«J?ggBZ>-ffl»4, ^jg^l 0^-C®(-IB& 
b, ^ti^n&vktiia 1 6£1#fi£b-C^5„ HtlE=g-1@S'J 
f»gi5©f(M<0, PTf-ffil atdttft-fSSlCte, MlE«-ffi 

m*mi a t(C±"9ffl4^^^^#ii^^l 4&HI 

tt«85ctf>&g|5 1 2;oSM^©P£ll&:fc^T^£4VC*5 
9, my fepftgCl 2»KJ4PtWP 1 6<D®Tffi«4 
^V^ffi^Sr^r-rs^coPBp $|51 3/55, ^^ix*Sft 

[0 0 2 6] SitSPW 10©, 1 4 ©-Sffii^ 

14, f^Il a^HE^t-t-^PP^^$tvr*Jt), m 

lS$4afc(lflgB5 tfct>*-r?K^l lSr*J*i-«. *si 
114, StWR 1 6fc«<:^«T£SLTilM&-f5B«-eR 

t&Et£i><OX'tt.ti:\t\ 
[0 0 2 7] ^2ro^S4(C»4, iKSl 1 t1B» 

*oTV>5. «iS&R6^f4, sOffi^f (^FUl^) 

^^ttrlH«^Srrft-U-C^v^^>'^*»e>^l 1 tc« 

[0028] mriE^-ettbp 1 6^f>-r >-^^p± 

m^iaS t#©l^)f^lco^^r!ftHJ-r5 t, «Si 1 lc« 
PSC1 3 $riioTj@SiJf^MKl 5 left A b, etWR 1 6 

b, ro^t?S©^36fcJ;t9etmR 1 6*»&>f v**sefcW 
[0 0 2 9] rott, ^>-^tptc=f$iS#^bTfcgB 



[0030] xmrnrnx-^ mwt&&&mmm& 1 4 1 
m»\mm» 1 5 t -esu* u eta p 1 6 ©iiraa 4. 9 * 

S^0rE««:#U ft»Sr3Kj*-f SMn»i 3Sr*a« 
3 tflWa««E*©i>*< it- 

gpicRtte>*vcv\ixff 

[0031] Sfc. -O'^Sreta-f «fc*»3i^/w=¥— 

LT. IMHUtettft 10 

[0 0 3 2] Sfet, mJlBntaP 1 6 14, 1 6fi/mm£ 
V>ofci6*ftTf 1 2 8l@t>L< 142 5 6 iS^fig-TS i t 

[0 0 3 3] ftK^wvl^WatbSr^rrslEfib^S' K© 

(4, *iI*£M8&l 4© + IBK:tt» #thaaP 1 6 0ty 

£*VC*5?), »-g-pS«Pl 2©KI4, S§RSB13i:fto 
TV*. S6H:;:©Hqttl 3©IBfc:ttSfcfi8i&S7gj5fc3 

#etaP©rti,fct>/h£v\ ) 

[0 0 3 4] ::tf, >^*tciaapi;:fS£5tilft* 
dig* o reta^F A 1 ft 5 r. t as ft < ft s e 

[0 0 3 5] *H;6£#!|-C-I3\ %%K«r#a«iKK 14i 
CWJffiflEB 15i T-fltfifc U US P 1 3 Xlf^jfi 8 

©iJ>ft< 1 1>— ftteRW-fefi/O'tfUf .fcVN, 

[0 0 3 6] «r*-r5IE^;y KCO-^ 

JSW^ria 2 8 (c^i- 0 7 ^ /w^«5t^^©«it, f^ffltt 

*ilffi«EKl 4<D^mia^ #6taaP l 6©&U^rR] ao 

Tfc») s 2©r£i4, stan i 6owimmi. 

r©Hpa5(DfftWpfl!j|cii[H1^4:^i-5S8 ' 
[0 0 3 7] **JS^JT*I4, f£»t8S£#ajgcSfc?g 14i 

m%mffif& 15 1 x-mis. u eta ph ©#r®K4 9 * 

ttfc*s. *j1««ESS1 4l4&>-f Lt>Rtt5i&SI4ft<, 
Mom 3 t«WB««EB©^4< tfc— S5»cR*te>*vc so 



#BH9Z6-3 1 2 5 0 6 
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[0 0 3 8] -7 4 /l^Sagd&^-t-fcfE^i/ K©-* 

ssfi»jsrig3 6^-r. 7 4/u^mm&.^<omm. &m\i 

*ii®«tK„ Kl4«ISc©S!?S l 2 2S V Sfft©WHISr*iV^ 
■C»j***tT*st»» ^Ofep^SoPB^RfttetaPWrliJ; 
►it<iot^, r wT'V>5etaP©*i:H5«©?g 
^-ffiiai spfr ft ¥® t eta p Wifi©33l§i#fti W 5 o 
* it&$fct z> eta p ©iii $ »4eta p »fH-es5 i <omm. 

[00 3 9] ;;t\ w^^tfcetap i 6»cfg*5« 
/^tv^^iffStSi, SSigl 2^:7 t LT 
fftffiu BtrfE=f5ii^i 2^jtP>n5fc»v etapi£ 
^icfiSo-ceta^&tftsr t*sft<fts 0 3?jg»4* 

^giE?« (#JBE?!I) ^=PJftiE?'J (H^E^J) 

[0040] *SOfi«t?r4» ffiflCK»#affi%K 144: 
1HSiJfiSSfE8& 1 5 i-CMU etaP 1 6©rti4 9Sfcv>W 
HSrtf-rsj&Bl 2«r#a*«lE»l 4rtfcR»tfc*»» * 
a?£»cSS 1 4 t^»t5^lift < » 1 2 t 

fflrlE««»©^ft< i: fe-»tR»te,*LTV^tf J:v\ 

[0 0 4 1] 7-f/u^«3ta Sr#-f-5IBS— K 

[0 0 4 2] Sf, El 2 li^-T i 5 #7*., 

i ©si^-ffi i ajctt, -ttt^ttss (^h*) a***** 

s>*y ^^©^jSflcSSjt^n-t^ir.t 

■C, Bl^S©P B mft^3V^TR:(^bi^r^^5. *^JS^!lt? 

RWftJtJe>5^ x bmz*:ti\£tt 
«"#-**«EIS*J i veta P ©^cftmlfS 2 fitciss t>©-c 

Cli:»4^^5*T-'^)ft^\ 

[0 0 4 3] Sfc, ll!^$j^T^^ftv^^s x B^tt©r^Ji 

ftiffte^t lt, Mn&&nm, 2 
ftt^n ajc, «sigftif©#a©«itiSftR:ft-5 

*> «H^Bg^t)ft< ; &©S)mft^-r'5t.©-efc5o 
[0044] mi <omm 1 (4^ mm&is zxtm&mim 

l#Oie«r*lo*«l«*»6ff 5»frKiHt, *1©S 

^©^©#-g-ic»4, *<Dm#i, un%£. #i-rs^$ 

Jx^> r t ft < - h &X t So 

[0045] m 3 jc^-rj: 5 sf^s 1 a ± 



(7) 
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*Hffi«sjT-»4, !2roSfi4il ffcS^fcSMfcfc: 
M»5*i.fcl*lo©{JM&n 6«r=frLfcf>©a: LTlffj££ 

IEbfc#g3Bg6 2-2 5 3 4 5 7 #^$ftfcf¥*fflK!5«$ 
}ITV^. X, «Slll5~El8 J40 3<^)AASt5ia4W 

aa' (c*fjSi-5Bfffiia*^i-. 10 
[oo4 6] etui 3 is, &&-rz&T.mzmit&\cfe 

i^tf-CSS. Be, *^JS^JT-»i, 2o«73B^aE^ 
# 2te#iSLTiSWfc>;ft<3 2o©etfflP©-?r;h^*La»f> 

#5 J: Platte, £5551 StvCl^S. 20 

[0 0 4 7] :oii41*W3t»*t5tBUffl 

<2>$ 1 ©ss 1 ±\cmm<om £ pr*tt# y -^-s 

[0 0 4 8] (DKmtfltffiytte K7-f7^;l-Ai Lt 
fS, ^S©t©t^S©t©ifflV^rtiSf#5 

So 

[0 0 4 9] tK^M KtW 7 H /t-A £ LITIS, JtrttttlC 
IS X 09;ilS ToZATEC R225 J IM&Z,. — H5?*a? 40 

TOZATEC T v- y - Xj Cfg.S£ . * h V s r ^ V 
(I*) ] „ rpHOTEC PHT->y — Xj [jg&£, BStfb* 

Xgt (ttc) ) s TRISTONJ 08j.&£. 7*3. • jKv • K • 

^7-^ • Co ) 9#ffiV^ii5. 
[0 0 5 0] t>*>5A/, £*L&©ffiflE*m©**&-*\ 

mz.\*T? y /^^.^/wsrRjssir-rsr^ y/u* so 



12 

[0 0 5 1] ©tc-^ff fc*fflBT*tt#y fc LTIS, 
5. r ifffiv^5 7d- b LTIi^ 

ictis / #7 ^ * 31 / — /Mgjii tt7F*; v-^r 
K*»e>j«54«^a*tt7* fuv'x f> d?y t*=./u->v 

7"^— h*»e>j*5^^S!^7^- M^i?7 K mt^i* 
t^7^K^5*^IW7tl-w^ h, 
S* #tt 7-f/vA, MHKfc&ft S. iWJWMSHOMta 

[0 0 5 2] ®lc#tffcl?MifcU:j;oTBfc«3«:»J* 

5¥S^^, ^?!)-^^ft?)l)!Kfi?I©i)| 
[0 0 5 3] &±fc^ffc****i¥£>4>T% JPXfflf«^»l» 

mtni. *> tetvTv^, vy— 7^^— ^sac^o 

^Tftt. P7/i'*y*g*fe5V^i7^3-^^ 
-C/WA^rot)©»i, 1 0~ 1 0 0 n mC0Ji:^©fcCO355# 

[0 0 5 4] mWM 3 JxfclR 1 CSfi 1 {dtt. 

El 5 K7F&ti& X 5 lw x lftl3lrl?j;?i:, 

[0 0 5 5] «jt?SW £ LTtt\ SffM 3 SrS^ U§5 
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/u#~-7tt*-hmm, *tto#»=-z.TA'mB8. ^y? 
y/p;*-y rfv-g, #y g^-vi^^ y^^sr^ 

mmtt LTILTV^. 10 
[0 0 5 6] attx^A^-JMMStttm 7 ©fi^ft 

fcaai-sae-Kra:, a*m©a«*tTo*:a, nm<n 

[0 0 5 7] m 6 l^^i- J; 5 Hi, 1 1 O 

mm^*/u*?~-monkmfn 7 ±izm 2 ois 4 

-TSc ft. #2©*K4M\ *aa»c&-f Ufc^B*t 20 

a*»sfc»i>©«siiii«5 5*jfi«i!ijtfi:t-c*as»*«sffi 

KiRttrt>J:ir\ fc*>*>/^f&2©S;K4 t>mi ©Sffil 

52* , tat 5Sttx^;^-igsitroiSi:l 2 OS 
51tMST?fe5, SfS2©S;R4Hltt, 

aaffl©«an 6#^ftKttfe*vT^-ct> J:v\, 

[0 0 5 8] ±IBtl*Jt^T»i#^^$/«e^-pfc^ s ffitt 30 

^^—mmt'&m^t 7 <omm is, s 2 ©ss 4 £ @ 

fc»3fc«*Lfc«fcfiffco-cfcJ:v*. r©#-a-©aS 
SSiLtlt ^2©S4£4£rfgl©S«l tJE#Lfc 

fc, JS2©»tR4SraJi-t-5telS{U-CI4, Ste;t*A"¥ 
-»Wfl:tt*r»7SrM*«>»*»!i-*-5'<<» #l;itf#S 
«1. 4BBH:^^t— ^— SrKftfct), SS2©S;£4©4g 

[0 0 5 9] - 5 UTS 1 OSS 1 > Stta 3 . ffittm 40 
*A"¥-*«fl:e*ra 7 *5 J: WJB 2 OSS 4 asJd&ail 

^-^giittoSSiii (*Hi6^-ett^2oSS4) a» 
biStti*/!'*- i»9Srflglt-rs. rogftx^t/^- 
* 9 OfiSIt ± 9 % »JS»»»©Stt=^^*-«l8Mb 

itSJrfcfcfc. «liJ;onioSKltl20S 
«4©S-g'tfi 1 /Ai5*t5 0 
[0 0 6 0] ffi^^/U^-^9 i S^iBU * 



LTI5> iS5JEzKa*"J\ iEiSffiTKffifl-x Ao^yy^ 
^ ^o^*/^— aa©l$v^a#$?* L < fflvMbir, 

7°y >- hiaa«anifc5VM*#ateSa^©a{tK:—a 
[0 0 6 1] ifc^-tr, mz.f£otmami>mm^X^£^ 

PBSrHta^-ar-So L>o>U lo±5*§ll9foSfflt 

#©8MISte*m«Tfliv\ tt**a«r«a-r3BKS«r«a 

tHpgaasJpflfii/fcM^ttS .fcSfcLfcafrafctt, -9)»r 

[0 0 6 2] jfcV>T% ffittx^vJf-Hiit^^TLfc 

T» BSpSP 1 3**i-**iB«i«(Sl 4 

(Hi 4MB) &£X?m$mffi9&l 5&Bf&-rz> 0 
[0 0 6 3] mttm 3 ©B£*#®:£ b-Cf±WfcBUt$Jx 

stotttftv^s, Aff«)»cfi0ii^tf 3 zmmt. 

[0 0 6 4] ±»BfcS#ateJtL-CJl^e>ih,5*#i:L 

pp k>-. ^^^*M7^ k, 71;-^ a 

icfi. »*«raafci-5fc»icH*a3n:a«>Ta^« 
li, 4 o~6 o'CfcafrSrinai- 5o*s»* lv\ 

[0 0 6 5] H8^li x ±fao±p*@(*:a3 0^*Sr 

ff/f^fcto^iis^^Htv^^^ *mi&m<Dm-£; 
@fltS3f4, r*t*r»ai-5a«:«ftea»s*t, 
vKoettllPie (Bi#i) t$ft^P6«rilti 

[0 0 6 6] 55:1::, 7 4 >v& mm. b Svfr-T -Sisals' K 
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